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GEOMETRY, 

^^ Theoretical and Practicalj 

Illuftrated with a great Number of 

EXAMPLES 

'4 ON 

iC O P P E R.P L A T E S. 

Together with 

f I Full Explanations in a Method fitted, to 
[ '^ ' the meaneft Capacity -, ufeful not only to 
^ ?. all Artificers concerned in -Building, 
; ;? (for whom this Work is immediately cal-* 
t culated) but a neceffary Initiatign for every 
?; one lludying the Polite Arts. 

To which is added. 

An entire New Mcthodfor finding the Centers. 
of mixt Curves in all Manner of Arches, Coves^ 

&C. the BUTTMENTS, SUMMERINGS, PaA- 

RALLELS, and Meetings, with the moft be^u^ 
tiful Propriety. 









By William Halfpenny, ArchiteSi. 

LONDON: 

Printed for and fold by Rob e r t Sa y e r, at the Go/den 
Buck, oppofite Fetter-Lane FUet- Street, m d c C l i j . 
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PLATE I. 

To defcribe d faralkl 

s' See Fig. I.'* 



'' / 



^v) T^Raw A B, and ftrike two cquidijdant 
^11 Arches C and D, ^from whofe utirioft; 
^-*r-^ cjftent, draw E Ej^ which is parallel 
rvto AB.. ' ;. . - 

' Ni B, Thefe Lines cannot ineet> if cx- 
X? tended to injfinity. ' . 

To cut a given Right Line . thro^ the Middle at 

Right Angks. 

See Fig. 2. Draw G H, frorii whence ftrik* 
the Arches Hand KK to any equal Diftancc 
from their Centers, more than half the given 
Line, from whofe Interfedions draw LL 
which cuts G H at right Angles through the 
fliiddle in M. . 

N. B. A right Line is ftraight, and aright 
Angle is that which contains ninety Degrees 
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of a Circle, commonly called a Square, or 
Perpendicular through the middle of a given 
Line. 

\! land, ^ - 
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See Fig. 3 . Draw N O, and from O make 
fiy? ' equjl DiviAkit%Pmy Scate; khd iRtrike 
the Arch 4 P at pleafure, more than ninety 
Degrees; then ekteftd^<>5, and from 3 ftrike 
the Arch Qjo lAtei^e^ 4 P, at.H draw R O ; 
then is the Arch ' 4 R 90 Degrees of a Cir- 
cle, and the Lii^es^ N O and O R make a 
right Angle. 

' tXimonJlraiion'y Becaufe 3 R is equal to O 5;, 
audi OR to O 4, tlje Sides of the An^e arfe 
3, 4^ %nd 5, "^hifch are Root Nuilibdrs.; the 
Square of the two leffer being eqi^al jto ih€ 
Square of the greater; their Root Inuft be 5 
and bears the fame Proportion with each' 
other, as 6, 8 and i o ; for a further Demonn 
iPtration, fee the 47th of the ilrft Book of 
Euclid 

P L A T E n,. : 

\^notber Way to defcribe a Right Angle at the. 

End of a given Line, 

iS^^Fig. 4. Lay dpwn an. equilateral Triangle' 

of any Scale, as TVWT, and continue the Side 

^ V W 
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V W at picture to X ; extend the Side V W 
and fet it 6-om W to Y j then draw the Line 

V T, wfiiijh piuft miake a right Angle 'with 
the given Line S T ; becaufe the friangfes 

V W Z a^ WYa are equal, and the ^Bafes 

V Z and W'i a/e equal to V T. 

N. S.Att" equilateral 'Triangle- is-, that 
which h&8 thrae equal' Sides,' as T V W T,^ 
See the x^tH Definition of the iirft Book o£ 
Euclid. ■ ■ ' 
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To lay d&wn a ^adrate^ or equaUJided- night -< 

imgkd~ piain^- &i^rf^^ .' ... 

SeeVig.^. Praw the Side AB ana defcribe 
the equilateral TriangleBCDB, of any Scale ; 
continue the Side CD at-plfafi^re^to E, and ex- 
tend Ct) and fet it from D ito F ; 'then is ABF 

a right A%le ; (becaufq Pl-i? wer the middle 
of CB, th^fiS^re F oiufl: b^ over B, and ccdc\fe^ 
qwcntly ii».^;i*ight Ang^e ^h, AB) then thro* 
F draw th« Sid^ BG, ,and mend ABdr BG, 
and ftrike.thc Arches JJ.^iyirli which ijotter- 
fedls: at K,; .'frojn whence draw the Sjide.s }C A 
and KG. 

JV". JSf^ To find the fup^rficial Area of this 
Figure, multiply one Side in itfelf, thc.Pro- 
du^ i^ the true Content. 
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To Idy down a PamlUHogramf or hng Square^ 
caud a rigbtrangUd plair\ \, Superficial^ 
wbofe Sides are unequal to the Bnds. 

SeeVig. 6. Dr?iw the Side luM, an4:defcribc 
the equilateral Triangle MNOM, coonv^t, NO, 
at pkaftire toP, and fct the Diftai^oe NO from 
O to Q^and draw thfc End M R through Q ;,. 
then extend L M and ftrike the Arch T, alfo • 
M R, and .ftrike the Arch S, which inter- 
fedts each other at V, and draw the Lines 
VRandVL. 

N. B. To find the. Superficial Area of this 
Figure:^, multiply on^ side by one End, jyid 
Aeir Produd is the true* Content. 

PI, ATE m. - 

All Angles are ecjdal to half the A^ica of a- 
Quadrate,^ or Parallellogram, whofe oppoflte ^ 
$ides are eqita! to the Bafe and Altitude of the 
Angle contained therein^ and the Ariea of ialh 
Angles is found fey multiplying the Bafe by 
half the Altitude, or the wh6lc Altitude by ' 
half the Bafe. 

See Fig. 7. AEFC is a Quadrate, or 4 
equal-fided right-angled Figure, and ABC 
an jifoceles Triangle, whole Bafe* AC, and^ 
Altitude H B, are equal to the oppofite Sides 
of .the Quadrate* 

To find the Area of the Triangle A B C„ 
.multiply A C the B^fe by H K half the Alti^ 

tudcb 



1 







* \ 



17'] 

tftde, bicau& the Angle BK I is equal to 
I D A, iUKl B K L to L GC, the true Area 
muft be equal to half the Quadrate A D G C. 
Again multiply the Altitude HB by HC half 
the Bafc J becaufe the Angle BE A is%qual to 
BHA, and BFC to BHC; the Area of the 
Angle ABC muft be equal to HBFC, half 
the Quadrate. 

N. B. All Angles which hath two Sides 
equd> as A B and C B are termed Ifoceles 
Triangles. 

All fuperficial Figures ftanding on the 
lame Bafe, and between, and the feme Paral- 
lels are iequal in themfelves. See Fisr. 8. 

Demonjiration. M NOR and ROPQ are 
two Quadrates equal to each other, which 
makes the Parallellogram MNPQ; the 
Rhomboides MOPR is equal to the Quadrate 
M N O R, becaufe the Angle R O P is equal 
toMNO; alfoORM to P QR. Again; 
the Angle M R O is equal to half the Qua?- 
drate R M N O, and the Angle M R P is 
equal to half the Rhomboides MOPR; 
therefore as the Rhomboides and Quadrate 
are prov'd to be equal to each other, the An- 
gles M O R and M P R muft be equal. See 
the 41ft of the firft Book of Euclid. 

To find the Area of the Angles M R O, 
multiply the Bafe M R by R S half the Alti- 
tude, or the Altitude RO by half the Bafe 
MR, and their Content is the true Area. 
Again ; Tq jfind the A;c^ of the. Angle MPR, 

multiply 
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multiply the Bafe MR by OX katf the Al- 
titude, or<llP thfe Alritude by half the Bafe 
M R, and their. Oontent is thfe tme Area. 

Ajgaih } The RhoAiboides MOPR is equal 
tolthe^Quadrate MNOR, becaufe OP is 
equal to NO, and VW to TS, Again ; the 
Triangles are all bqual, becaufe TV, VS, SW 
and WX are all equal, as is more folly ihew*d 
in the following Figures. 

N. B. All Figures whofe o|^fite Sides 
and Angles only are equal, as M O P R, are 
term'd Rhomboides* See the 33d Definition 
of the firft Book of Euclid. 

See Fig. 9. ACFH is a Trapdzia, in which 
is defcribed four different Angles, whofe Areas 
are equal ; H A C is a rig^t Angle Triangle, 
A D H an Ifocelcs Triangle, A O H a fcale^ 
non Triangle, and A F H ah ambligoniah 
Triangle, whofe Areas are all- equal, and 
:B L, K N, P Q_and M G are equal. For 
^ farther Demonftration fee the following 
Example. 

N. B. All four fided Figures, whofe Sides, 
are not equal, are t^m'd Trapezia's. See 
the 34th Definiti<»i of the fitft Book of 
Euclid. 

P L AT E IV. 

See Fig. 10. The Areas of the Triangles 
A E B, B F C and G G D are equal ; becaufe 

' the 



II 
I 



1/ 



4> 



rt. 



[9] 
the parallel Lines AB=BC-CD j HI-IK=' 
lCL=MN=OP=QR=ST and VW^XYri 

'La are equal in theif refpfedive Situations, 
and io are all parallel Lines in Figures of*e<jual 
Bafe and Altitude, to Infinity. See Fig. lOk 

r 

•• WW 

Of the §luanttty of Angles. 

As the Arch of a Circle is divided into 360 
Parts, caird Degrees 3 two Lines drawn 
from the Center, to any of that Nuiiiber, are 
caird the Quantity of the Angle, created by 
thofe Lines. : . . 

^S^^ Fig. II. A BCD is a. Quadrate, in 
which a Circle is defcribed, HF and EG are 
right angular Diameter Lines, and H I E 
L F N G P H the Circumference • there- 
ifore the Angles HSE,^ ESF, FSG; and 
G S H, mufl be four Right Angles, whofe 
Quantities are each 90 Degrees, as HI E, 
ELF, FN.G, andGPH, k^caufe 4 Times 
go is 360. Again, as die Quantities of the 
four Right Angles, fpringing from S, contains 
360 Degrees, fp does mofe fpringing from 
A B C D, becaufe the Curve HIE. is equal to 
E K H, G?r. which proves, that the Angles 
of four Line^, touching each other, muft Con.- 
tain 360 Degrees. For a farther Demonftra-. 
tion, fee the following Example. 
■ ' See Fig. ik T V W X is a Parallellogram' 
divided into two Quadrates, by'the Line* Y 2 y 
the Angles sTu^aV b^ gW /, and kXmj arc 

B * equal 



eqvis^ nght AngleSi and confequently cofttakis 
t6o Degrees. Again, T Z W Y is a Rhom- 
poide§, whofe Angles pY u and. i^ Z /^ arc e- 
qiial and obtiife, containing cacji 135 Dcerees, 
and the Angles s T/ and j^ Wi& are equal and 
acute, containing each 45 Degrees, add the 
4 Quantities together, which are 30o, Again, 
TZ/ze^YT is a Trapes^ia, whoft Sides are 
ppfe equal, sIl t i^ an acute Angle of 4^ De- 
grees, rZ^and t"a)q are right Angles of 
go Degrees each, ancl pYn 135 Degrees^ 
whofe Quantities added together amounts to 
^60 Degrees. Agam^ all Triangles contain 
^ inWard Angles, vAofe Copapkments added 
together amounts to j 80 Degrees, which is 
equal to two right Angles j ZYT2 is a right 
angled Triangle \ sTt and <■ Z 4 are acuf!? 
Angles of 45 Degrees ?acX %t^OYn\&^^ 
ri^ht Angle of 9Q De^rg^Sj^ added together 
Amounts to 180 Degrees^ 

jy. J5. A Triangl* is the wUple fupfcrficial 
Area, contajn'd wkhin ^hre? Lin?? naeetihg 
^ach other, as T Z X T^^ which was dempn- 
itrated by Fig^. 51, but an Angle is two 
lines meeiting> which inclofes lio Ar«a j thofe 
whicl^ form a Sq^uar?,, as W X Y, are termed a 
right Angle, and if inclinii^ lofp than ^ 
Square, an acute Angle, a§ Y W JC j but iif 
declining nxore thgn a Square, ajj obtuie An- 
^k, asT^W. • 

PLATE 



P L AT J; V. 

P0O Right Aigk4^ ana ias pwo opfffitf Si^ 

See Tig. 13. Multiply Afi, or DO, by 
the Middle F I, their Content is the true Area 
of the Trapezia A B C E, becaufe C D I is 
equal to I G £. . Again, add the oppoiite 
3ide€ AE and BC together, and multiply 
half their Length by A ^^ or O D, the Co^^ ' 
t«nt is the mm \ becau& C £) is e4val tp 
G E, therefore B C and A E added together, 
niui): b& twice the Lanstli of the imiddlc 
Line F J. ^ 

To find the Area of a Trapezia y lobich has no 
Right Angles f Intt has two oppojite Sides ta- ■ 
rauel. 

See Fig. 14. Multiply 5 Q, or T R, by 
the middle Line L O, their Cofttent is the 
true Area of the Trapezia It M N f*, becaufe 
SKt is equal to LQM, aftd KRO to 
O ? T. Again, add M Nand K P together, 
. and multiply half their Leiigth by S Q, 6r , 
T R, their Content is the fame, becaufe K S= 
QM=NR and TP, are equal; therefore 
M N and K P added together, muft be twice 
the Length of the midcUe Line L O. 

B2 N.JS. 



N. B. The Meafure of. all Dimcnfions 
muft be taken at right Angles from each 
other, otherwife the Content will not be true. 
For Example, fee Fig. 14, if K M was mul- ' 
tiplied by L O, their Content would be fo 
much more than Truth, as the Line QR 
multiplied by the Difference between the 
Lines KM an4 SQ. 

^0 find the Area of a 'Rhomboides. 

See Fig. I ^. Multiply the Side.SY, or 
TW, with SV, or ZW, their Content is 
the true Area of the Rhomboides T W Y S j 
' becaufe the dppofite Sides are equal, alfo the 
Angles STV, WZY and YZ W, therefore 
the Content muft be true, and the Area of 
Y S T W equal to the Area of SVXY. 

To find the Ana of a Trapezia^ nvBofe oppofite 
Sides are neither parallel^ nor equal. 

See Fig. 16. A B CD is the Trapezia, 
whofe Area is required, and A g ef is a Pa- 
rallellogram, whofe Sides touches the feveral 
Angles, the former has no oppofite Sides pa- 
rallel; and bears no demonftrable Proportion 
with the latter, therefore cannot be meafured 
^s the three foregoing Examples, 

To jfind its Area, divide it into two Trian- 
gles, by the Line A C, which is called the 
Safe, common to both, and draw Lines from 

D 
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D and B to E and F, at right Angles with 
AC; then add the Lines B E and F D toge- 
ther, and multiply '. half their Length by the 
Bafes A C j the Content is the true Area of 
the Trapezia A B C D. 

See Fig. 17. A diamond-like Figure, whofe 
Sides arc all equal, is term'd a Rhombus, 
as CGLP.' See the 32d Definition of Euclid^ 
Book I. 

7o find ibe jlrea of a Tlhomhus. 

CGLP is the Figure infcribed in the 
Parallellogram A E I N, whofe Area is re- 
quired ; the Triangles CGL and LPC 
are equal, and CL the Bafe common to 
both, and P R and G R their Perpendicu- 
lars equal to each other, and at right Angles 
with the Bafe C L. 

Multiply the Bafe C L, by half .the 
Perpendiculars P R and G R, and their Con- 
tent is the true Area ; becaufe P A C is 
cgual to CRP = CEG toGRC = 
G I L to L R G and L N P to P R L, 
therefore the Area of the Rhombus CGLP 
is equal to half the Area of the Parallello- 
gram A E I N ; which proves that half the 
Length of two Perpendiculars, multiplied 
with one common Bafe, gives the Areaf of 
both Angles. 

2 Of 
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Of CIRCLES. 

I 
• 

THE true t>emonfl:ratton of the Area 
of a Circle ha$ been attempted by ma- 
ny> but without Succefs ; neither Is it pofli- 
bk they ihould fuoceed, till an Affinity is 
found, between a Curve and a ftraight Line ; 
yet there is an approved pradical Rule laid 
down by our Fore-Fathers, to fquare the 
Circle, lufEcierit to ttiekfuf e the moft valuable 
Material, as in the following Example. 

^ee^yg. i8. The Lines At) and E !^ arc 
termed the Diameter, and the Curve AFDE 
the Circumference : The one is fdund by 
pra&ical Experience to be to the other as *} Is 
to 22 ; for Example, if A D be aiiy giveri 
Length, fuppofe i o, what is the Curve A !P 
D E ? Work by the Rule of Propof tioii and 
fay, if 7 gives 22, what does io give? the 
Quotient is the Length required. 

To lind the Area, multiply the Circumfe- 
rence A F D E by A B one fourth of the Di- 
ameter, their Content is the Area j or half 
the Diameter, as A C, by half the Circum'- 
ference F D E, their Content is the fame. 

Demonfiration., A Circle is fuppofed to 
contain an infinite Nuxhber of Triangles, (as 
the Quadrant AFC) tending to the Center 
C, whofe Bafe is the Circumference AFDE, 
and their Perpendicular half the Diameter 

, AC; 
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AC; therefore by the foregoing Rule for 
the meafuring ; of Triangles, A B being half 
A C, multiplied by the Circumference A F 
D E, muft oe the Area required. Again, as 
Ap half the Diameter is, the Perpendicular, 
andAFD half the Cirajmf^r^ncc, or JBafe; 
they multiplied together muft produce the 
£uiye Content. 

<y* th l^ropfirtim between a Circle an$ ^4^ 
drafe^ wifojlh Diameter ttnd Sides are equat 

See Pig. 10. HM i^ the Diameter of a 
<5reie, whofe Length is 14, and G'l L N 
i, Quadrate whofe mdcs are each 14. 

Firft find the Content of dhtc Qrcle by the 
Rtile laid down to Fig. 18. whofe Content 
will be 154. Then i^ua're the Quadrate, 
whofe Content will be 196^ divide 154 by 
14, the Quotient will be 11, alfo divide 190 
by 14^ the Quotient will be 14, which prQves 
Ae Circk to be 4^*^^ of the Quadrate, there- 
fbre the Area of a Circle may be found thus. 

Square the Quadrate, whofe Content mul- 
tiply by 1 1 and divide the Produdt by 14,^ the 
t!![aotient will be the Area of the CSrclq. 
Again, to know the Diameter of a Circle, 
which ftiall contain'any given Nu^nber; mul- 
tiply the gfven Number by 1 4, and divide 
tiicir Prodnftby f i, the Squire Root of the 
Quotient is the Diameter required. 

PLATB 
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To defer i If e an EllipJiSy whofe Area fhdll be eqt 

to any given Part of a Circle. . 

. . • ... 

See Fig. 20. A B C D is a Quadrate withr 
a Circle infcribed therein, and I K L M is a 
Parallellogramwith anEUipfis infcribed, whofe 
"Area bears the fame Proportion to the Paral- 
lellogram, as the Area of the Circle does to 
the Qiiadratc, and the Area of the Ellipfis is 
equal to half the Area of the Circle ; becaufe all 
the parallel Lines within the Ellipfis ^re equal 
to thofe without, as HP=PQ^QO and 
OG, and the Curve E O F P, is^ found 
by dividing all the parallel Lines in the Cir- 
cle into four equal Parts, ii> which Divifions 
tack Nails and bend a thin Lath about them, 
and Arikc the Curve. 

To find the Area of the Ellipfis E 6 F P, 
multiply the tranfverfe Diameter E F by the 
conjugate Diameter O P, and . their Produdi 
by II and divide by 14, the Quotient is the 
Area: becaufe the Ellipfis bares the fame 
Proportion to the Parallellogram, as the Cir- 
cle does to the Quadrate; 

N. B. If the Area of the Elipfis is required 
to be equal to ^ of the Circle's A|:ea, thq pa- 
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tatlel LIhes in each Scmi-Circle, muft be di^ 
Vided into three equal. P;jrt«, and fo of any 
other Ptpportion. ^ ■ ' 

Of the proportionabh Ar^dy heinveen d clrcumr 
"' fcribed and infcriied ^adrate to a Circle^ 

at^ pf the Jt4nas, of the fdur Segments. 

• ■ • • ,• 

• See¥\g, 2t. ' Y2^, ze, ex and X Y, are 
each 14; the circle R V 8 T is i-i:ths of 
ithe Quadrate f:&exy and the Quadrate abed 
is T^yths or half, and the Segments cbvc^ &c. 
are each ---th Part of the outer Quadrate 5 
firft the Circle is proved to be l-j-th of the 
outer Quadrate by Fig. 19, and the inner 

Quadrate is -—■ ^^^ ^^ ^'^^ ^^ buter i becaufe 
the Diameter ^r is equal to the Diameter 
-R S, and the Semi-diameter W ^ is equal to 

• lh6 Semi-diameter WV: therefore abc and 
c d a are two equal Triangles, a c rriulti- 
plied hy wh iftuft giv6 the Area of th^ lefler 
C^drate, ahe d^ and R S multiplied by WV^ 
muft alfo give the Area of half the greater Qua- 
drate, as R Z ^i equal to the lefler Quadrati. 
Again, becaufe the Circle is ^T^hs of thd 
greater Quadrate, and the lefler Quadrate 
^^ths ; fubftraft 7 from 1 1 , and -^^ remains 
for the four Segments C ^ ^ C, &c. which 

^ proves the Segments Xb ht each — th of the 
greater Quadrate, and ^th of the Circle ;ifo is 
the Segment of- all Quadrants to their whole 
Circle^ Again, fuppofe the Quadrant W a TdW 

' C of 
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of any Radius, it is ^ of its Circle, and cotw 
fequently 2 and ^ of 1 1 Parts ; its Segment 
aT da has already been proved to be r-r* 
therefore its Triangle aw da, tnufi be 1 and 
^ of 1 1 Parts of the Circles. 

This is done without knowing the Sides of 
the Quadrate abc d^ which may be found 
thus. Extraft the Root of its Produdt, and 
the Quotient is the Lengdi of the Side a by &c. 
or by the 47th of the firft Book of Euclid 
add the Square of dw to the Square of WC, 
their Root is the Side c d. 

Of an Hexagon y or Figure of Jix Sides ^ and 

equal jingles. 

See Fig. 2 2 . The feveral Sides of this Fi- 
gure AC-CD=:DB=BE=EF and FA, are 
each equal to the Semi-diameter AL, &e. 
bccaufe 6 Tillies 60 is ^60, and that Number 
the Quantity of Degrees in a. Circle ; there-^ 
fore the Quantity of the fix Angles meeting 
at L, muft be each 60, and as the Quantity 
of the three Angles, in all Triangles, contain 
180 Degrees, (as is proved by Fig. 12, &c.} 
L C and L D being equal, C D muft be the 
fame and the Quantities of the Angles at L C 
and D each 60 equal to 180 ; for the fame 
Reafon if LC and LD be continued to any 
equal Length, CD will continue equal diftant 
with the fame, . and the Quantity of the An- 
gles at C and D, each 60, equal to that of L ; 

which 
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^hich proves three Angles of 60, muft pro- 
duce an equilateral Triangle, and that a Hex- 
agon is naturally compofed of fix. For a far- 
ther Demonftration, fee the 1 5th of the 4th 
Book' of Eticli J. 

If the Side FE of a Hexagon be given, and 
the other Sides are required, defcribe the e- 
quilateral Triangle E F L, and from L ftrikc 
the Circle E F A C D B, and with the fame 
Ettenfion, fet on the Circle the othpr five 
Sides. 

To find the Area of a Hexagon, firft know 
the Length of the Perpendicular L M, by a 
Rule 5 or thus, from the Square of F L, fub- 
jftradt the Square of F M, the fquare Root of 
the Remainder is the Length L M ; half of 
which multiply by the Bafc F E, and their 
Produ(3: by 6, the Content is the Area ; or 
multiply the Diftance F C, by ^ of the Dia- 
meter as N B, the Produdl is the fame'; be- 
caufe the inward Angles C N A and F N A 
are equal to the outward Angles, D P B and 
E O B. Obferve, that Lines draWn between 
the Points C^ and DE, divides the Diameter 
A B into four cqu^l Parts. 



PLATE 
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, PLATE m 

^Q defcribe a Pentagon^ or jhe^fided Figure^ 

one Side being grven^ 

See Fig, 23, (Rut take no Obfervatlon of 
the Triangle A H B, nor of the continued 
Lines between 3 K arid F H, till tbcy are 
mentioned in the Demonftratioii) A B |8 the 
Side given, from B ftrike the Arch A Cat 
pleafure, and raife the Perpendicular B D, 
divide the Arch AD into nve equal Parts, 
and fet one of thpie Parts on the Atch firon* 
P to E, arid draw the Side B E j th^ is the 
Arch A E divided into Six equal Part^j draw 
the Line B3, then middle the Line AB, as 
at I, from whence raife a Perpcndlcukr to 
touch the Lin^ B 3, as at F, which n the 
Center of the Circle AGHEB, which de- 
fqribe, and fei on the Sides AG=Glf and • 
HE, 

, Demanjiration, Firft remeirtber that the 
Quantities of the Angles in all Atee-ilded 
Figures are 180 Degrees (as was proved by^ 
Fig, J 2) and the Example being a five-fided 
Figure, is divided into three Triangles, viz . 
A G H - A H B and B H E, whofe Quantities 
added together are 540, and is the Quantity 
contained in all five-fided Figures. Again, 
the Quantity of the Angles ABE is 10 8th, 
\vhich is 3. of 540, becauf? A B D is a right 

Angle. 
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Aftgie ^ii^ii^ntK ^, 4nd D& i8, flic^ 

Td find rfie Center of tb^ Circle A O H J^ 5 
o^ierve, A 3 And E 3 are equal, and the Line 
fi 3 cuts the Quantity o( the Angle A B E in 
th€ naiddle, which if continued to K, will 
&A the Side G H ift the middle, and a Per« 
pendicular from I touching the Line Bj, 
muft give the Center F, and if continued, 
will cut the Point H. Again, I H is equal 
teBKj FBtoFH, andFItoPK, &c. 

To d^ieribe a Pentagon iii a givfen Circle 
at H, make an Angle whofe Q^ntity muft 
bi 3d Degrees, and continue the^ides as to 
A and B ; then will A B be equal to on^ of 
the Sides, whofe Extent is equal to each of the 
other 4 Sides, and AHB is an Ifoceles Trian- 
glC) \;^hofe Qimntities at. A and B aredouWe the 
Quantity at H, and a Line drawa through 
the middle of the Qjiantity of the Angle 
A B H, cuts the Point G, and the fame from 
A, gives die Point E. Siee the 11th of the 
4th Book of Euclid. 

To find the Area of a Pentagon, multiply 
one Side, as A B, by half I F, and their Pro- 
du6t by 5 gives the true Area. 

To defcribe an Odtagon, or eight-fided 
Figure, on a Quadrate, • fee Fig. 24, (but 
m^e no Account of the four dotted Angles, 
till mentioned in the Demonftration) ABCD 
is the given Quadrate, and A C and D B its 
Piagonals ^ extend A E and fet it from A to 
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I and F : alfo B E and fet it from B to H and 
L; again, fet CE from C to K andN^ alfo 
D E arid fet it frojpa D. to G and Mj then is 
A I and AF=BL and BH=CK and CN 
DG and DM; all equal to AE, Gfr. half 
the Diagonal ; then defcribe the Sides G H= 
I K— L M and N F which are all equal to the 
Sides HI^KL=MN and FG, andGHIK 
LM N F G is the 0<ftagon required. 

Demonjiration. Becaufe the Quadrate A B 
C D is eqyal to the reverfe Quadrate OPQR, 
and they being laid down at right Angles 
with e^h other, plainly proves that all their 
different Lines and Angles muft be equal in 
themfelves. 

To find the Area of an 0(3agoa, multiply 
one Side, a$ G F, by half the Perpendicular 
S E, and their Produd by 8 gives the true 
Area. 

N. B. The Circle in this Figure is defcri- 
bed for no other Ufe than to ihow the equal 
Diftanpe of the Sides from the Center E. 



Of 
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Of Tracery, which are pra<JHcal 
Curves, created by ftraight Lines. 

/To defcribe a Scheme jfrcb. 

• 4 • - -> ! 

SEE* Fig* 25. Draw the given Bafe A B, 
which middle a.« at E, and raife a Per- 
pendicular to' D, ,twicc the Heighth of the 
intended Arch: then: draw the Lines DA 
and D B, and divide each into the- fame 
Number of equal Parts (the more the truer 
the Curve^' as will be feen* in the next Ex- 
'ample, the|e being divided , into no more 
than four for the fake of Demonftration) and 
draw Ljiiies from i to 3, from 2 to 2, and 
from 3 to I, which gives fix Angles, or 
Points of a Curve, as at A I G HI B. 
, Demonjiratkn. The Perpendicular E D 
muft be twice the Heighth of the intended 
Curve, becaufe a Line drawn thro' the mid- 
dle of the two oppofite Sides of any Triangle, 
will cut the Perpendicular of that Angle thro' 
the middle ; therefore a Line drawn through, 
the Divifions-a 2, in the oppofite Sides of the 
Angle ADB, muft cut the Perpendicular 
E D in the middle, as at F, and it w^ill be 
more fully proved by the next Exatnple, tlfat 
no one of any Number of Lines, drawn 
through equal Divifions on the oppofite Sides, 

will 
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will cut below the Point F, provided theiy 
are drawn through their proper correfpond- 
iugWwi&onSf AS frojli i^ 3=2, 2=3, i^* &<:. 

l^LAtE VIIL 

^ • 

See Fig. ^6, wliofe out I4i>e$ 3)pe equal to 
thofe of the foregoing Example. The oppo- 
fite Sides- A E ft^ . B B »re each iiliVided iiitsp 
twelve equal Pgrt^^ and each iiit6if feeing 
Line is drawn b^tsjrqfrfi vthe .eqtwl N»mbers^ 
as .from i to i, 2 to'2, Qfr. apd the Lijie 6,6, 
cut8\ the I^erpeudicular C £ ki . t^ juiddle 
at Ci. ' 

To -&id. the Geritei'. of i fchemp. Arch, 6t 
part*of>4 Circle, the Bafe and P^r^ndiculaf 
being gjven. Sec ^Eig. ^f. F G is the Bafe^ 
which middle at M ainl raife the Perpendku^ 
lar M H, which let fall io a diredt Line at 
pleafure to I] drnw. F H, then frofti H, at 
any Extent^ ftrite ^ Arch K L, .and with 
the fame Extent from F ftrikie the Arch N C 
at pleafure ^ then^tdke die Raxiiiiifi KL and 
fet it ofi^the Arch N A as from- N to O, and 
thro' -O draw <he,Liae F P, to intcrfeG the 
Line-H I, as at %, which is/the Qeoter of the 
£urve FHG. 

' liemonfiration. AsjheLine HI interfe<as 
the middle of the Bafe, or Cord-Line FG, 
at right Angles, it wuft of Gonfequence pd^ 
through^, the Centerrof the Circle,, of which 
&e Cu*V€ F H G iaa part. Again,. H and F 
\ being 
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Jbclng both Points oii the Circle, ^rid F H 1 
kn. Aixgfe, tvhpfe Qjmntity is Kli, and its 
Sidt HI cuts through the Center, mereforc 
the Side F P, of the Angle H F P, whofS 
Quantity NO is the fame, will alfo cut thro* 
the - Center j and their Intetfefition as at Q, 
piiift be' the (Renter of the Cirtle^ as alfo of 
its Part F H G. 

To find the Center for Tart of a Circle j kjvhoje. 
Area is more than a Semi 5 the Bafe and 
Perpendicular being giveni 

See Fig: 28.^ R S is the given Bifc, which 
middle as at T, and raife the Perpendiciilaf 
T V i then draw the Diagonal S V, and with 
any Extent from V,- ftrike the Arch W X ; 
with the fanie Extent from S, ftrike Y Z 
kt pleafure ; then extend the Radius WX and 
iet it on the Arch from Y to ^, and draw a 
Line from S through ay to interfeft the Line 
T V as at i^j which is the Center of the Arch 

RVi 

t)emonjlration. As the Perpendicular raifes 
from the middle of the Bafe R S, it natiirilly 
paffes through the Center of the Circle, of 
which R V S is a part (as in the foregoing 
Bxaniple) becaufe the Quantities WX and 
Y a dre equal, the Angle S V T , and V S ^ 
are equal, and as ther Side V T of the Angle 
S V T paiTes thro' the Center, the Side S ^ of . 
the Angle V S ^ will alfo pafs thro' the Gen- 

, D ter^ 
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ter, and their Interfeftions as at bj muft be 
the Center of the Circle, of which RVS is 
the greater Part. Again, becaufe b V and 
b S are equal, and meet at. the point by they 
are each equal to the Semi-Diameter pf the 
Circle, becaufe no other Lines, drawn from 
the Curve of a Circle, can meet in the dia-*t 
meter Line as T V, but thofe which are equal 
to the Semi-Diameter of the Circle. 

^0 defcribe, a Curve in an Obtufe^ or Scalenon 
^ri angle y by InterfeSliom of Lines* 

See Fig. 29, ACB is the Angle> and 
A E B is the Curve, whofe Heighth t) E, is 
equal to half the Perpendicular DC. 

To defcribe the Curve, divide AG and 
CB each into the fame Number of equal 
Parts, and draw the interfeding Lines from 
I to ij 2 to 2, and fo on, as in Fig. 26. 

To defcribe an Ellipfis in a Parallellogram. 

5^^ Fig. 30. Draw the out Lines FHl 
G F, which middle by the Line K L, ^nd 
divide F H and H L, alfo L I and I G, each 
into the fame Number of equal Parts ; then 
draw the interfeiSing Lines from i to i , Gf r. 
which creates the Curve F L G, and N M is 
equal to ML 

To 
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To defcribe a ramping Ellipfis, 

' iS^^Fig. 31. Draw MN, which, middle 
at R, and raife the Perpendiculars MOP, 
R T and NQ; then drkw the Lines ON 
and P Q, parallel to each other, and divide 
the Lines O P=:P T=T C^and QN into the 
fame Number of equal Parts, and draw the 
X'ines of Interfedion as in the. foregoing Ex- 
ample, which gives the Curve obTdN; 
a Sis equ^l to 6 Fy and ^^ to ^Q:^ 

PLATE IX. 

To defcribe an Oval^ and Gothic Arch^ by 

Centers. 

See Fig. 32. Draw N O, which divide 
into four equal Parts, and ftrike the three 
Circles ; then interfed: N O in the middle^ 
by a perpendicular Line aitpleafure, as W and 
d'y extend T V, and from T and V defcribe 
the interfering Arches aty, alfo from S and 
R to r ; then is c and d the Centers of the 
Curves NT^VO and O S ;& R N, which com- 
pleats the Oval. 

To defcribe 'the Gothic Arch N /z W ^ O, fuppofe 

NO to be the Bafe. 

Draw a Line from Y, through the Center 
#3, to cut the Arch N T a$ at a^ alfo froni X, 

D 2 thro' 
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thro* the Center /, to cut the Arch O V, ^s 
at bj and from Y ftrike the Arch aW \ and 
from X ftrike the Arch b W* then is 
N/jW^O a Gothic Arch, whbfe half JBafe 
N g and Perpendicular* g w^ are equal, 

^0 defcribe an Oval and Gothic Areb amribsr 

Way. 

See Fig. 33 • Draw the tranfverfe Diame- 
ter A B, which divide into three equal Parts, 
and ftrike the feveral Curves, from C, defcribe 
I A K and H DG, from A, K C I, from D, 
HCG and FB E, and from B, E t) F ; theii 
from G ftrike the Curve K O F, ?tnd from H 
ftrike the Curve I P E, which defcribes the 
Oval AKOFBEPI. 

To d?;fcribe the Gothic Arch A N B, dravy: 
z Line from E, thro' C, to cut the Arch 
A K as to L ; alfo from I, thro' D, to cut the 
Arch F B as at M ; then from E ftrike the. 
Curve LN, and from I ftrike the Curve 
MN, which corapleats the Gothic Arch 
ALNMB. 

Obferve all mixt Curves are Parts of 
greater and lefler Circles, and their Centers 
muft correfpond in a ftraight Line, as G C K 
and iGr F D, for ' the Ellipfis, &c. and as 
E C L and I D M, for the Gothic Arch ; 
otherwife the Meeting of the feverat Curves 
as at KF* EI and LM will b^ crippled 
and their Correfpondence weak and ofFenfive 
to the Eye ; and 'tis further to be obferved? 

that 
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that diU Manner of ^efcxibiag Ovals is done 
bv equilateral Triangles; as A K C arid G R F, 

»■•'-' - • • 

• - m 

To defmbd (in EUtpps^ afid two differ ei%t Go^ 

. thjc Arches. 

...» 

• 

See Fig. 34. Divide the Bafe A B into 
four equal Rirts, and ftrike the three Semi- 
circles ; extend C E and draw the equilate- 
ral Triangle C E F , then draw correfpond- 
iqg Lines F G C and F E H, and F is the 
Center of the Curve A I B, which complcats 
thqEUipfis Atfl^B. 

To defcribe the- Gothic Arch A OB, draw 
two equilateral Triangles as A K D and D L B, 
and draw thp correTponding Lines LCM 
and KEN; th en from L ftrike the Curve 
,^0, alfo from K ftrike the Curve ^O, which 
complcats the Arch A ^ O ^ B. 

To defcribe the Gothic Arch A R B, draw 
the correfponding Lines QjC e and P E /, and 
from P ftrike the Curve R b ; alfo from Q 
the Curve ^R, yvhich complcats the Arch 
A^Ri&B. 

To defcribe the Curve of an Egg^ by the Inter^ 

feSlion of Lines. 

See Fig. 35. The tranfverfe l5iameter ST 
is divided into two equal Parts at right An- 
gles in Z, by the conjugate Diameter a b and 
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T^ defcribe a Bow Arch hy Cent^ty wbdp 
Height b is e'qua/ io half its Bdfe. 




ram 



SiBe Fig. 39*' Drax^ilr the Pkr 
AOD B, which miMt by E9, ahd draw 
tiie Triangte AFB, ^tlhcn is theJ Lines AP 
apd' EBthe Bafes of two Curved, as AKF'* 
affid F'M B ; arid ' fit on ri>^ir ipritig:ing 
MeightB,. as L M|^ -ior' i K:; ina#k^ twice that 
Height on the - uadiel of a Square, ad |j H» 
orl G; and ffide-thfe 'Stock of the S^quare oa- 
the Line F B, till the Mark on the Bkdp' 
touches the LioeC D< as at H • • dfkw L H» 
and raake a Point' as at M, and fe^ u{j^ I It' 
apd K G in the iatne Miinner, and ^aW GI; 
then continue' H L at pleaAire to S, and G F 
at> pkafiire to T; and where they cut the 
Line E F, as at N, is the (Llenter for the 
Carre K F M j then from B and M ftrikc 
interifeding Arches^ 46 at R and <^; alio 
{(om A K to O and P, through ft Q.^nti- 
riiie X Line to cut SHj as at V j alfij thrcriigh 
'P and O, t» ciit T<?, as at Wj then is V the 
Cenlcir for the .Cam&M% and Wtlie Cen- 
ter for the Curve A K, whi(^ compkati^ 
the Bow Arch A K F M B. 

To 



n 








B 










;4\ 



[33] 

To defcribe an 'Ellipjis Arch on its conju^ 
gate Diameter^ to any given Heigh th^ by 
Centers. 

See Fig. 40. Draw the Parallelogram 
A C D B A, which middle by E F, and de- 
fcribe the Triangle A F B, whofe Sides A F 
and B F, are Bafes of two Curves,* as A N F 
and BO F, thdn affign the fpringing Heighth 
of the Curves, as IK, orLM; which double 
and mark on the Blade of the Square, (as 
in the foregoing Example) and Aide the Stock 
of the Square on the Line F B, till the Mark 
touches the Line CD, as at H ; make a Point 
at K and H, alfo from the Line A F to L M, 
and G; then is M F K three Points of a 
Curve, whofe Center muft be found by inter- 
fering Arches, from M F and K F, or by the 
Rule laid down in Fig. 27, which is fuppos'd 
to be at P 5 draw a Line from H, through P, 
at Pleafure to V, alfo from G, through P, at 
Pleafure to Wj then extend P M, and from P 
ftrike the Curve NMFK O, and from O and 
B, ftrike the interfering Arches, ajs at T and 
Ri alfo, from N and A, ftrike thofc at S and 
Q, and continue a Line through R and T to 
touch H V as at X ; alfo, through Q^ to 
touch W G, as at Y ; then is X the Center of 
the Curve O B, and Y the Center of the Curve 
A N ; which compleats the EUipfis Arch 
A NMFK OB. 

E To 
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T^Q defer the a Bow Arch^ wbofefpringing Heigbtb 

is ^ of its $pand. 

Seelc\%*d^\. Draw the Parallelogram ACDB, 
which middle by EF, and conlinue it down at 
Pleafurc towards N ; then dcfcribe the Tri- 
angle A FB, whofe Sides AF and BF arc the 
Bafes of two Curves, asAMF and FKBj 
affign the fpringing Hcighths L M, or I K ; 
which double and fet it on the Blade of the 
Square, (as in the foregoing Examples ;) then 
move the Square along the Line B F, till the 
Mark touches the Line CD, as at H ; make a 
point at H and K, and by the fame Method 
make a Point at G and M ; then is MFK, three 
Points of a Curve, whofe Center is N \ draw 
a Line from H, through N, at Pleafure, alio 
from G through N at Pleafure 5 and from B 
arid K ftrike interfering Arches, as at Q and 
R ; alfo from M and A, Arike thofe at S and 
T ; then through R and Q, draw a Line to. 
touch the continued Line H N ; alfo a Line 
through T and S, to touch the continued Line 
G N, and thofe two Interfedlions, or Meet- 
ings, are the Centers of the Curves KB and 
MA, which compleats the Bow- Arch AM 
FKB, 
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■ P L A T E XL 

i To defcribe an Arch^ whofe Springing Heightb 

is ^ of its Spand. 

I See Fig. 42. Draw the Parallelogram C 7 » 
D, and let the Sides C 7 and D 8, be 4. of 
CD, or 7, 8 J middle 3, 4 and 5, 4, as at 
I K, and draw C K and I D } then draw 7 E, 
and 8 G, at right Angles with C K and D I, 
and middle E 7, and G 8, as at F and H ; 
extend H I, and from H ftrike the Curve I L, 
from I ftrike H L, from K ftrike F L, and 
firom F ftrike KL j then is F K L and L I H 
the Points ojf two equilateral Triangles, and L 
is the Center of the Curve F 4 H j then draw 
a Lbc from F through L at Pleafure as to M; 
alfo from H through L at Pleafure as to N, 
and from CFH and D ftrike interfeiaing 
Arches, as at O P Q and R ; then draw the 
like R QJf to touch the Bafc A B, and where 
it ctits H N at S, is the Center for the Curve 
H W, and the Meeting of thole Lines beyond 
A Y, is the Center of the Curve W Dj again^ 
draw the Line O P Z to touch the Bafc A B, 
and where it cuts F M at T, is the Center of 
the Curve V F, and the Meeting of the two 
Lines beyond B Z, is the Center of the 
Curve V C, which com pleats the Arch C V F 
ij. H W D. 

E 2 To 
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TJ? defcribe an Arch^ wbofe ff ringing Heigbtb 

is f of its Span J. 

See Fig, 43. Draw the Parallelogram, (whofc 
Sides A 5, and B 7, are each equal to j- of 
the Bafe A B or 5 7) which middle by X Y, 
and draw A 4, and B 3 ; then from 5 and 7, 
draw Lines to E and G, at right Angles with 
A 4, and B 3, which middle as at F and H ; 
extend H 3, and from H ftrike the Curve 3 T, 
from 3 ftrike H I, from 4 ftrike F I, and 
from F ftrike 4 I; then is I F4, and I H 3, 
the Points of two equilateral Triangles, and 
I is the Center of the Curve F Y H ; then 
from F and H, draw Lines through I to L 
and K, and from A F H, and B, ftrike inter- 
fering Arches, as at N M O and P, and draw 
the Line P O R and N M T, and where they 
cut the Lines H K and F L, at S and Q are 
the Centers for the Curves H W, and V F, 
and R is the Center of W B and T, of the 
Curve V A, which compleats the Arch A V F 
Y H W B. 

PATE XIL 

To defcribe a Cove^ wbofe , ProjeSiion is ^ ojF 

its fpringing Heigbtb. 

See Fig. 44. Draw the intended'perpendi- 
cular Heighth A 9, which divide into nine 

equal 
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equal Parts, and let the Projedion 9 7, be 
equal to 7 of thofe Parts, and drop the Per- • 
pendicular 7 L, and add another Part from 7 
to 8, and draw 8 A ; then from 9 draw a 
Line to B at right Angles with A 8, and 
middle 9 B as at C ; extend 8 C, and from C 
ftrike the Curve 8 D, from 8 ftrike the Curve 
C D, then is C 8 D the Points of an equila- 
teral Triangle, and D. is the Center of the 
Curve C 7, and from C, draw a Line through 
D to E } then from A and C ftrike interfer- 
ing Arches, as to G and F, through which 
draw the Line G F H, and where it cuts the 
Line C E, as at I, is the Center of the Curve 
K C, and H is the Center of A K, which 
complcats the Curve A K C 7. 

To defcribe a Covey wbofe ProjeBion is -J. of its 

fpringing Heightb. 

See Fig. 45. Draw the intended perpendi- 
cular Heighth A 4, and divide it into 4 equal 
Parts, and let 4 K be 3 and 4. of thofe Parts, 
and drop the perpendicular KI ; then add half 
a Part from K to 4, and draw the Diagonal A 4, 
and from 4 draw a Line to C at right Angles 
with the Diagonal A 4, which middle as at 
D 5 then extend D 4, and from D ftrike the 
Curve 4 E, and from 4 ftrike the Curve D E ; 
then is D4E, the Points of an equilateral 
Triangle, and E is the Center of the Curve 
D K ; then frbm D draw a Line through E at 

Pleafurc 
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Pleafttrc to L, and from A and D ftrike inter^ 
fedional Arches, as at H and G. through 
iwbich draw HGM» and, whert it cuts the 
Line D L as at F, is the Center for the Curve 
AD; which compieats the Cutvt of the 
Cove A D K. 

PLATE Xm. 

To defcribe three different Arches^ wbqfe Curves 
are mx*d like that of a Spring^Bow. 

See Fig. 46; 47, and 48, whofc Letters 
of Reference are all the iarne, and one Ex- 
planation demonftrates the whole ^ draw AB 
the Bafe, which middle by C D at right 
Angles of a Length, at Pleafure ; then aflign 
the fpringing a E, and draw the Triangle AEB^ 
who Sides A E and B £, are Bafes to the two 
Curves A I E and'ENB ; draw F G parallel to 
A B, and affign the fpringing Heighth H I, or 
M N, which double and fet on the Lines HK 
and MO, by a Square, as in Fig. 39, &c. 
which will give the Points I E N whofe Center 
Q^muft be found (as in Ftg. 27 ;) then from 
I and N, draw Lines through Q at Pleafure, 
to i and r, which continue up to L and P, 
and middle A I and B N, by Lines through 
the intcrfeding Arches T R S V, and where 
.they cut the Lines L c and P ^, as at W and 
X, is the Centers for the Curve A I B N, &c. 

and 
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and the Joints of the Courfcs between I N, 
depends on the Center Q, and thofe between 
A I and BN^ depends on the Centers W and X. 

PLATE XIV. 

To defcribe the Centers and Summering of an 
EUifffis^jfrcby by equilateral Triangles* 

See Fig. 49. Draw the Bafc A B, which 
middle by O L, of a Length at Pieafure, and 
fet on the Thicknefs of the Arch A I, and 
B N ; then divide A B into five equal Parts, 
and draw two equilateral Triangles A E C and 
D F B, and from D ftrike the Curve F B ; alfo 
from C ftrike the Curve A E, and through 
E C and FD, draw the Lines KG and M G, 
which meets at G in the Line O L, and is the 
Center of the Curve E H F, and all the other 
Curves and Summerings between EK and FM, 
and C is the Center of all thofe between E K 
and I A, and D is the fame to thofe between 
F M and BN, and F G E F is an equilateral 
Triangle ; becaufe two of the fame Dimenfion, 
being fet on a Line at any Diftance, fuppofe 
C D and their Sides E C and F D, continued 
their Meeting as at G, will be an Angle whofe 
Compliment is equal to thofe at E and F. 
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To dffcribe another Ellipjis Arch^ ivhofe Baje is 
divided into 4 equal Parts. 

SeeYxg.^ ^o. And obfervc OQ^^Q^^/R, 
and R P arc equal, then proceed in all other 
Refpedls as in the foregoing Example, Q^s 
the Center of the Curves and Summerinus be- 
tween X O and S T, and R the Center of 
thofc between V W and P Y, and c the fame 
to thdfe between S T and V W, and "O S Q 
R V P and C S V are equilateral Triangles. 

PLATE XV. 

To defcribe an Ellipjis Arch^ wkofe Bafe is divid-- 

ed into three equal Parts. 

See Fig. ^i. AC, CD and D B are equal, 
and C is the Center of the Curves and Sum- 
merings between A K and E H, and D is the 
Center of thofe between B Z and F I, and G 
of thofe between EH and F I, and A EC, 
D F B, and G E F are equilateral Triangles. 

To defcribe an Ellipjis^ and four diferent Gothick 

Arches en one Bafe. 

See Fig. 52. Divide M N into three equal 
Parts, and middle it by //;; ; then defcribe two 
Triangles M QO, and P R N, and from O 
and P ftrike the Curves Q^M and R N ^ con- 
tinue 
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tintw QJ3 and RP to touch \ Im^ z% at S^^ 
which is the Center of the Curve QJT R, and 
complcats the Elliptical- Arch MQTRN. 

Obiorve the Method of defcribing the laft 
Arch, whereon the fummering Courfes are 
laid down, and by which all the other may be 
deicrib'd ; draw Lines from the Centers k k 
through the Centers O and P to 3 and d^ then 
is O the Center of the Curve and fummering 
Joints between a M and h e^ and P the Centers 
of y N and C d^ and k k the Centers ef the 
Curves and fummering Joints between e b^ and 
YZ, zvAfd^ and {q of all Arches of this 
Kind, by drawing Lines to correfpond with 
both Centers. 

PLATE XVI. 

ab defcribe a ramping '^lliffi^-Arch^ by inter^ 
feSling Lines and Centers. 

See Fig. o. Draw the horizontal Line A a^ 
alfo the Bafc S T ; on which defcribe ABCD, 
middle A a and raife the Perpendicular E F» 
and divide A B, B F, F C and C D, each into 
the fame Number of equal Parts, and draw 
the interfedting Lines, which gives the Curve 
AFD. 

Then find the Centers for the outward Curve, 
and Crofs- Joints, (which muft be parallel to 
the inward Curve,) draw the Line G H thro* 
F, at right Angles with B C, and find a Cen- 

F ter 
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tcr on ihc Bafe-Line A D, to anfwer part of 
the Curve as I, which is the Center of A A 
and S K, with their Crols- Joints j then thro- 
& and I, draw K L, and L is the Center of 
i F and K G, with their Crofs- Joints -, then 
find the Center to part of the inward Curve, 
as from D to ^, as at M which will not cut 
the Bafe Line ST, (it being fo quick in the 
JHaunch) from M ftrike O T, and their Crofs- 
Joints ; again, find the Center of another Part 
of the Curve ^s cd; which is at N, and is alfo 
the Center of QO, and their Crofs- Joints j 
then through d^ draw N O, and through N 
and c draw QJi, and R is the Center to FC 
and G Q, with their Crofs- Joints. 

N. B. All fummering Joints, muft point to 
their Centers, except it be above the Bafe- 
Line as M; therefore, thofe between OT, 
inull point to fome Part of the Bafe-Line, as to 
N ; otherwife the Springing- Joint D T, will 
not range with S A. 

« 

yb defcribe anEgg-moulded'-arcby by Interfe£l» 

ing Lines and Centers. 

See Fig. 54. Draw the Bafe / m ; alfo V nv 
xY I then middle V Y, and raife the Perpen- 
dicular z ay and divide Y w^ w a, ax and 
xYj each into the fame Number of equal 
Parts, and draw the interfeding Lines, which 
compleats the inward Curve V nabY. 

Then 
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Then find the Centers of its feveral Parts 
that the outward Curve may be parallel there - 
to 5 firft, through a draw ^ ^ at right Angles 
with w x^ and d will be the Center of V » ; 
then through n and J, draw e f^ and f is the 
Center oi na i again, g is found to be the 
Center of Y^, drawi&^j then find the Cen- 
ter of a by which is at k\ through by draw 
/ ky then from the feveral Centers ftrike the 
outward Curves, and from /i ftrike / ^, ixovnf 
ftrike e by from k ftrike b /, and from g ftrike 
i my then fct on the feveral Courfes, and de- 
fcribe the fummering Joints tending to their 
proper Centers. 
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Page 17. Li^7. for se, «;(» mid Ztf, «X. 
iJ/(/. Liae 9. iox yze x, read Y Z f X. /i^/<^. lioct 
xo. for f ^ v Cy read ^ V C. /^/a. Line 19. for 
wbf read W^. Ipid. Line 22. for RZ ^/> read 
RZ « S. Jiid, Line 26. for C ^ v C, mdhVe* 
F^e 18. Line 3. maT d a, dele the laft «. /i^/</^ 
line 4. for a'W day read aVf d. Ibid. Line 1 1. 
for ^ «r, read i W. Line Und, ior W C. read 
W«. Page 23. Line 15. for AIGHI6, read 
AiGHifi. 
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